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Abstract
Background: Urban Palestinians have a high incidence of coronary heart disease, and alarming prevalences of
obesity (particularly among women) and diabetes. An active lifestyle can help prevent these conditions. Little is
known about the physical activity (PA) behavior of Palestinians. This study aimed to determine the prevalence of
insufficient PA and its socio-demographic correlates among urban Palestinians in comparison with Israelis.
Methods: An age-sex stratified random sample of Palestinians and Israelis aged 25-74 years living in east and west
Jerusalem was drawn from the Israel National Population Registry: 970 Palestinians and 712 Israelis participated. PA
in a typical week was assessed by the Multi-Ethnic Study of Atherosclerosis (MESA) questionnaire. Energy
expenditure (EE), calculated in metabolic equivalents (METs), was compared between groups for moderate to
vigorous-intensity physical activity (MVPA), using the Wilcoxon rank-sum test, and for domain-specific prevalence
rates of meeting public health guidelines and all-domain insufficient PA. Correlates of insufficient PA were assessed
by multivariable logistic modeling.
Results: Palestinian men had the highest median of MVPA (4740 METs-min*wk
-1) compared to Israeli men (2,205
METs-min*wk
-1 p < 0.0001), or to Palestinian and Israeli women, who had similar medians (2776 METs-min*wk
-1).
Two thirds (65%) of the total MVPA reported by Palestinian women were derived from domestic chores compared
to 36% in Israeli women and 25% among Palestinian and Israeli men. A high proportion (63%) of Palestinian men
met the PA recommendations by occupation/domestic activity, compared to 39% of Palestinian women and 37%
of the Israelis. No leisure time PA was reported by 42% and 39% of Palestinian and Israeli men (p = 0.337) and 53%
and 28% of Palestinian and Israeli women (p < 0.0001). Palestinian women reported the lowest level of walking.
Considering all domains, 26% of Palestinian women were classified as insufficiently active versus 13% of Palestinian
men (p < 0.0001) who did not differ from the Israeli sample (14%). Middle-aged and elderly and less educated
Palestinian women, and unemployed and pensioned Palestinian men were at particularly high risk of inactivity.
Socio-economic indicators only partially explained the ethnic disparity.
Conclusions: Substantial proportions of Palestinian women, and subgroups of Palestinian men, are insufficiently
active. Culturally appropriate intervention strategies are warranted, particularly for this vulnerable population.
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The growing burden of cardiovascular disease (CVD) in
low-and middle-income countries has been extensively
documented [1,2]. Projections that are based solely on
demographic shifts suggest that the Eastern Mediterra-
nean region will experience the largest increase in
ischemic and cardiovascular mortality in the world by
2020 [2]. Within this region, urban Palestinians appear
to be especially vulnerable. Compared with 20 popula-
tion-based centers that participated in the World Health
Organization MONICA program in the early to mid
90s, Palestinians from east Jerusalem showed the highest
incidence both of total coronary heart disease (CHD)
and non-fatal myocardial infarction [3].
Effective prevention and control of CVD among Pales-
tinians requires knowledge of their CVD risk factors. A
cross-sectional study conducted between 1996 and 1998
documented alarming high prevalence rates of obesity
(42%), hypertriglyceridemia (35%), and low HDL-choles-
terol (61%) among urban Palestinians living in the city
of Ramallah, whereas the corresponding rates in a
nearby rural community were 28%, 23% and 28% [4].
The reported prevalence of type 2 diabetes was 12% in
both communities, while 21% had hypertension and 17%
were classified as having the metabolic syndrome [4]. A
much higher prevalence of the metabolic syndrome
(33%) was documented in 2005 for an east Jerusalem
sample by the same criteria [5].
Physical activity (PA) is an established key modifiable
factor of all these conditions [6,7]. Data on PA levels of
Palestinians are, however, limited. The above rural and
urban communities surveyed near Ramallah may be the
only available source [4]. Based on occupation title, 67%
of urban men were classified into sedentary and low PA
occupations (i.e., clerical, sales, and included retired/
unemployed), compared with 43% of rural men. No
other PA domain was reported for men. Both urban and
rural women, who were asked only about their leisure-
time exercise, reported high proportions of no PA (60%
and 56%, respectively) [8].
These data provide only gross classifications with no
dimension of quantification (i.e., intensity, frequency,
and duration). Consequently, the proportion of Palesti-
nians that achieved the recommended ‘dose’ of PA for
the prevention of CHD and its associated risk factors
remained unknown. Also, a narrow focus on one
domain of PA may lead to erroneous estimation of over-
all physical inactivity and the incorrect identification of
the population at risk. This is of particular relevance to
minority women [9,10] and socioeconomically disadvan-
taged groups in both developing [11] and developed
countries [12,13] where low participation in leisure time
PA is offset by higher levels of PA at work, home, or
through active transport. Furthermore, PA in adults is
influenced by a diverse range of factors including age,
gender, socio-economic status (i.e., education, occupa-
tion or income), and biological, psychological, cultural,
social and environmental factors [14,15]. The influence
of these, individually or in combination, on the pattern-
ing of Palestinians’ PA has not yet been studied.
This study is intended to address these issues in order
to direct public health intervention programs for urban
Palestinians. Its aims are: i) to describe and quantify
sources of health-enhancing PA of urban Palestinians
considering all PA domains; ii) to determine the preva-
lence of insufficient PA according to public health
recommended thresholds; and iii) to identify the socio-
demographic correlates of insufficient activity. In doing
so, we compared urban Palestinians from east Jerusalem
to Israeli residents of the city whose CHD incidence and
mortality rates were shown to be substantially lower
than those of the Palestinians, [3,16]. We applied a PA
instrument designed to reflect ethnic differences in epi-
demiological investigations [17].
Methods
Following the Six-Day War Israel annexed east Jerusa-
lem. Its Arab residents received the legal status of per-
manent residents of Israel, providing coveted access to
the job market, social security and health insurance and
are recorded in the national population registry. The
Jerusalem Palestinian-Israeli MERC Risk Factor Study
was designed to assess differences in the distribution of
cardiovascular risk factors between urban Palestinians
and Israelis, following the evidence for disparity in the
incidence of myocardial infarction between these two
populations [3].
An age-sex-stratified random sample of 2000 Palesti-
nian residents from east Jerusalem and 2000 Israeli resi-
dents from Jerusalem aged 25-74 (comprising 200
individuals in each sex-age decile in each group) was
drawn from the Israel national population registry. Parti-
cipants were recruited between 2004 and 2008 by a let-
ter of invitation and follow-up phone calls. Ineligibility
criteria included inability to provide informed consent,
being institutionalized, housebound, pregnant or within
3 months of giving birth and a serious health disorder
(such as metastatic cancer or end-stage renal disease).
Of the Israeli sample 89.6% were eligible and 29.5%
could not be located. The corresponding figures for the
Palestinians were 88.4% and 25.1%. The response rates
from all located eligible residents were 76.7% for Palesti-
nians and 53.7% for Israelis.
Participants (971 Palestinians and 712 Israelis)
attended two separate research centers in east and west
Jerusalem, for clinical measurements and a face-to-face
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cal measurements and blood and urine collection were
carried out on the same day, and were scheduled by
appointments restricted to the morning hours (as parti-
cipants were in the fasting state) throughout the year,
except during weekends and holidays. The interview
included socio-demographic characteristics (e.g. age,
gender, and marital status, country of birth, education,
employment status, occupation type, religion and degree
of religiosity) and information about health status,
family history, PA, diet, smoking and alcohol intake.
The interviews were conducted in Arabic and Hebrew
by trained interviewers.
All participants provided signed informed consent.
The study was authorized by the St Joseph Hospital and
Hadassah-Hebrew University Medical Center Ethics
(Helsinki) Committees.
Physical activity assessment, measures and data
treatment
The Multi-Ethnic Study of Atherosclerosis (MESA)
questionnaire, which was adapted from the Cross-Cul-
tural Activity Participation Study (CAPS), was used [9].
The questionnaire was designed to assess PA pattern of
a typical week in the past month. The questionnaire
asked about 28 specific activities of different effort levels
(i.e., light, moderate and hard) in the domains of work
including volunteer work, home (i.e., household and
outdoor chores and caring for children/adults), transport
(i.e., walking to destination), and leisure (i.e., walking for
recreation/exercise, dancing, sports activities, and condi-
tioning activities). For each activity participants were
asked to estimate the number of days in a week and the
time per day spent doing the activity.
To estimate energy expenditure (EE) in a typical week,
minutes of each activity were multiplied by its frequency
and by its metabolic equivalent (MET). The same MET
values as in the MESA PA scoring manual were used
[18]. These were obtained from a compendium of PA
[19]. Following accepted cut-off points, the MET-min-
utes were classified into light (< 3 METs), moderate (3-
6 METs), and vigorous (> 6 METs) intensity categories.
Activities of at least moderate intensity are recognized
as health-enhancing [20].
The proportions of domain specific adequate PA were
computed using the public health recommendations
[20]. A person who met the following criteria was con-
sidered adequately active: 3 or more days of vigorous
activities a week for at least 20 min per day, or 5 or
more days of moderate intensity activities a week for at
least 30 min per day, or 5 or more days of any combina-
tion of moderate, or vigorous intensity activities a week.
The cut-off for EE of combined intensities, 600 MET-
minutes per week, reflects the minimum health-
enhancing threshold that was used in international PA
surveys that measured all domains [21-23]. The propor-
tions of adequate PA at work and home domains were
combined to reflect a “constrained domain” that is not
amenable to change; intensity is largely dictated by the
nature of the occupation or the chores needed to be
d o n e ,a n dt h et i m es p e n ti nt h e s ed o m a i n si si n t e r -
dependent; a full time homemaker can be the person’s
single occupation or an addition to a part-time or full-
time job.
Insufficient PA was calculated by summation of the
minutes/week of vigorous intensity (5 items) and of
moderate intensity (9 items) and MET-minutes of mod-
erate to vigorous PA, hereafter defined as MVPA, from
all domains (14 items, see Additional file 1: Table S2a).
The combined weekly threshold for insufficient PA was
the inverse of the minimal recommendation for ade-
quate PA, that is not achieving at least 150 min/week of
at least moderate intensity activity during at least 5
occasions; or 60 min of vigorous intensity at least 3
occasions; or < 600 MVPA MET-minutes a week over
at least 5 occasions.
Additional estimations of health-enhancing EE and
insufficient PA were derived after excluding domestic
indoor chores and caring activities (i.e., for children) as
scant evidence exists to support protective effect of
these activities for CHD [6,24]. We also determined the
proportion who reported no leisure time PA (i.e., zero
MET-minutes) to allow comparison with other studies,
and the proportion of those who reported walking for
leisure/exercise due to the public health significance of
walking [25].
Since estimates were generated between 2004 and
2008 we examined for temporal change before pooling
the data from all years. There were no significant yearly
differences in the mean MVPA of in the physical inac-
tivity estimates among Palestinians and Israelis.
Twenty participants (1.0%) with inadequate PA data
were excluded from the analysis (18 individuals who did
not complete the PA interview and 2 whose average PA
time was ≥ 25 h/day and so were considered having pro-
vided an invalid report on MESA PA questions), leaving
961 Palestinians and 701 Israelis for this analysis. This
sample size is sufficient to detect ethnic differences in
all-domain insufficient PA as low as 6% (type I and type
II errors of 5% and 20%, respectively) assuming the
international mean of 18%, or 8-10% differences in gen-
der-specific ethnic comparisons, assuming the interna-
tional means of 15% and 20% for men and women,
respectively [21].
The validity of the estimated MVPA MET-minutes
and vigorous MET-minutes was examined against a cri-
terion of hand grip strength measured in kg using a
hydraulic hand dynamometer (Fabrication Enterprises
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MVPA in Palestinian men and women were 0.21 and
0.34 (p < 0.0001), respectively and for Israeli men and
women the correlations were 0.16 (p = 0.002) and 0.20
(p < 0.0001), respectively. The coefficients were some-
what higher for vigorous MET-minutes among Palesti-
nian and Israeli men (Spearman’s rho were 0.26 and
0.20, p < 0.0001, respectively) and Israeli women (r =
0.21, p < 0.0001) but not for Palestinian women (r =
0.18, p < 0.0001). The questionnaire was not tested for
its repeatability.
Statistical methods
All analyses are gender specific and are weighted. Post-
stratified weights were calculated based on the gender-
by-age distributions of Palestinian and Israeli residents
of Jerusalem [26]. The statistical significance of differ-
ences in MET-minutes or weekly minutes was deter-
mined by the Wilcoxon rank-sum test, appropriate for
two independent samples, due to their skewed distribu-
tions. Differences in sample characteristics and propor-
tions of insufficient PA across population sub-groups, as
well as ethnic differences within socio-demographic
strata, were determined using the Pearson chi-square
tests. Multivariable logistic regression models were used
to identify the socio-demographic variables (indepen-
dent variables) that were independently associated with
all-domain insufficient PA, among Palestinians and
Israelis. Age was collapsed to young (25-44), middle-
aged (45-64) and elderly (65+). Marital status compared
married/cohabiting to not-cohabitating (i.e., single,
divorced and widowers). Education, collapsed to three
categories (i.e., some high school or less, high-school or
technical certificate, and university degree). Work status
was collapsed differently in each gender due to small
numbers in some categories; men were categorized as
employed, pensioners or ‘other’ (e.g., unemployed,
homemakers and students) and women were categor-
ized as employed, homemakers and ‘others’ (e.g., unem-
ployed, pensioners). The degree of religiosity was
categorized as orthodox (including ultra-orthodox), tra-
ditional and secular. Due to small number of secular
Palestinian women, the last two categories were com-
bined in women. In combined Palestinian and Israeli
gender-specific models we tested for effect modification
between socio-demographic and ethnic variables, using
the type 3 Wald c
2 statistics. Statistical significant was
determined as p-value ≤ 0.05. Statistical analyses were
conducted using SAS version 9.2.
Results
Sample characteristics (Table 1)
There were noticeable ethnic differences for most
socio-demographic characteristics, with the exception of
age. Among men, higher proportions of Palestinians
were married, had primary school education or less or
were homemakers compared to Israelis, and a low pro-
portion of Palestinian men defined themselves as secular
compared to Jewish men. Among women, the majority
of Palestinians were homemakers with only a small pro-
portion reporting gainful employment; a higher propor-
tion of Palestinians had primary school education or less
compared to very low proportion of Israelis, and very
small proportion of Palestinian women classified them-
selves as “secular” compared to Jewish women.
Energy expenditure
Table 2 presents the energy expenditure (EE) levels of
health enhancing physical activity by study groups.
Among men a significant excess in EE among Palesti-
nians was noted for moderate and vigorous intensity. By
contrast, among women significant differences were
noted only for vigorous activities, with Palestinian
women reporting significantly lower MET-minutes than
Israeli women, but no difference in total MVPA. The
exclusion of household indoor chores and caring activ-
ities from the calculation of MVPA resulted in lower
medians in all groups, but for Palestinian women this
reduction was substantial resulting in the lowest level of
MVPA, approximately one-third that of Israeli women.
Within the Palestinian population strong gender dispar-
ity was evident, the MVPA of men being almost double
that of women (1.7 fold) mostly due to high vigorous-
intensity activity of Palestinian men, which was 20-fold
higher than that of Palestinian women.
Domestic PA contributed the largest share among
Palestinian women, far more than its share among
Israeli women or among Palestinian and Israeli men
(Figure 1). The contribution of the transport domain to
total MVPA was the lowest for Palestinian women;
Palestinian women reported the lowest median MET-
minutes spent on travel-related walking, equivalent to
45 min a week compared to 105 min by Palestinian men
and 2 h or more in the Israeli population (Additional
file 1: Table S2a). Work was the main source of health-
enhancing PA for Palestinian men compared to its share
among Israeli men. The contribution of leisure-time
MET-minutes to total MVPA was higher among Israeli
men and women than among Palestinians men and
women.
In the leisure domain, walking was the most prevalent
mode of activity in all groups (data not shown),
although a gender by ethnic interaction was evident;
among men, a higher proportion of Palestinians than
Israelis reported walking for exercise/recreation (53% vs
43%, p < 0.004) and their mean minutes of walking per
week was higher (153 vs. 84 min/week, p =0 . 0 0 2 ) .T h i s
difference was offset by higher participation in other
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MEN WOMEN
Palestinian (n = 512) Israeli (n = 370) Palestinian (n = 449) Israeli (n = 331)
n% n % p-value n% n % p-value
Age group
25-34 76 14.8 54 14.6 61 13.6 35 10.6
35-44 102 19.9 74 20.0 0.84 97 21.6 52 15.7 0.13
45-54 111 21.7 76 20.5 94 20.9 78 23.6
55-64 103 20.1 86 23.2 96 21.4 81 24.5
> = 65 120 23.4 80 21.6 101 22.5 85 25.7
Mean (SD) 51.5 (14.0) 51.4 (13.7) 51.8 (13.7) 53.3 (13.2)
Marital status
Married/defacto 480 93.7 300 81.1 307 68.7 217 65.6
Divorce/widow 10 2.0 35 9.5 < 0.0001 107 23.9 77 23.3 0.19
Never married 22 4.3 35 9.4 33 7.4 37 11.1
Highest education*
< = Primary 250 48.8 66 17.9 281 62.9 42 12.7
Some High School 54 10.6 81 21.9 < 0.0001 33 7.4 79 23.9 < 0.0001
HSC/some college 118 23.0 91 24.7 93 20.8 79 23.9
University degree 90 17.6 131 35.5 40 8.9 131 39.6
Work status *
Homemaker 19 3.8 0 0.0 393 88.1 57 17.2
Paid work 341 67.4 260 70.3 0.0023 42 9.4 177 53.5 < 0.0001
Pensioner 77 15.2 62 16.8 1 0.2 73 22.1
Other# 69 13.6 48 13.0 10 2.2 24 7.2
Religiosity *
Observant 165 32.2 146 39.7 197 44.2 119 36.2
Traditional 310 60.5 101 27.4 < 0.0001 245 54.9 82 24.9 < 0.0001
Secular 37 7.2 121 32.9 4 0.9 128 38.9
* numbers don’t add up due to missing # unemployed, disability welfare, students & volunteer
Table 2 Energy expenditure levels (weighted) of health enhancing physical activity
§ by gender and ethnicity
Men
Palestinian (n = 512) Israeli (n = 370) P
#
Mean median Q25;Q 75 Mean median Q25;Q 75
EE (MET-min*wk
-1)
Moderate 4337 3360 1260; 6375 2681 1941 960; 3525 P < 0.0001
Vigorous 2166 0 0; 2520 845 0 0; 560 P < 0.0001
Total MVPA
a 7161 4740 1620; 10440 3638 2205 1105; 4443 P < 0.0001
Total MVPA
b 6271 3360 1080; 9135 3085 1680 670; 3795 P < 0.0001
Women
Palestinian (n = 449) Israeli (n = 331) P
#
Mean median Q25;Q 75 Mean median Q25;Q 75
EE (MET-min*wk-
1)
Moderate 3670 2657 1200; 4950 3223 2580 1440; 4290 0.89
Vigorous 150 0 0; 0 344 0 0; 0 < 0.0001
Total MVPA
a 3820 2778 1200; 5220 3587 2775 1650;4442 0.45
Total MVPA
b 1372 630 180; 1560 2425 1778 780; 3090 P < 0.0001
§ physical activity that raises metabolic rate by at least 3METs, here denoted as MVPA # Wilcoxon rank-sum test
a MVPA = moderate to vigorous physical activity at work, all 14 items in the MESA questionnaire
b MVPA = moderate to vigorous physical activity excluding household indoor chores and caring for others using (12 items)
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nians (72 vs. 47 min per week, p < 0.0001), resulting in a
nonsignificant difference in EE in the leisure domain. By
contrast, among women, walking was less prevalent
among Palestinians than Israelis (42% vs. 53%, p < 0.0001).
The gender differences in walking levels among Palesti-
nians were substantial: 11% more men walked for exercise
than women (p = 0.0007) and on average men walked
almost an hour (55 min) more per week than women.
Domain-specific adequate PA, leisure-time inactivity and
all-domain insufficient PA
There were considerable gender disparities among Palesti-
nian for most PA indicators (Figure 2). A significantly
lower proportion of Palestinian women than men achieved
adequate PA at work/home or by transport. Although
similar proportions of women and men achieved adequate
leisure-time physical activity, inactivity at leisure (i.e.,
reporting no exercise) was higher among Palestinian
women than men as was the prevalence of insufficient PA
considering all domains or even more so without caring
and domestic chores. By contrast, there were no gender
differences among Israelis, except for adequate leisure-
time PA and no leisure-time PA, which indicated that
women were more active than men.
Gender-specific ethnic differences in adequate PA
are shown in Additional file 1: Figure S2A. Among
men, the proportion of Palestinians who were ade-
quately active at work was significantly higher than
Israelis, whereas in the transport domain a significant
greater proportion of Israelis than Palestinians were
adequately active. However, the prevalence of physical
inactivity at leisure and insufficient all domain PA did
not differ significantly (also after adjustment for socio-
demographic differences; adjusted odds ratio (OR) =
0.76, 95% CI: 0.47-1.24).
Among women, a similar proportion of Palestinians
and Israelis achieved adequate PA at work/home, but
the proportions of Palestinian women classified at ade-
quate PA at the transport and leisure domains were
much lower than those reported for Israeli women. The
prevalence of leisure-time inactivity and all-domain
insufficient PA among Palestinian women was twice as
high as that of Israelis, and almost triple the prevalence
in Israeli women when indoor chores and caring were
excluded (47% and 18%, p < 0.0001). After adjustment
for socio-demographic differences, Palestinian women
were twice as likely to be classified as being physically
inactive by all domains as Israeli women (adjusted OR =
2.3, 95% CI: 1.3-3.8).
Figure 1 The contributions (%) of job, household, transport and leisure domains to total moderate/vigorous energy expenditure
(MET-minutes*wk
-1) by gender and ethnicity.
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Page 6 of 13Figure 2 Ethnic and gender-specific estimates (%, weighted) of domain-specific adequate physical activity (PA), leisure-time inactivity
and all-domain insufficient PA with all questionnaire items or excluding moderate household chores and caring.
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exclusion
Palestinian men (N = 512) Israeli men (N = 370)
n % (row) AOR
a (95% CI) n %(row) AOR (95% CI) P
b
Age group P(c2) = 0.187 P(c2) = 0.38 P(c2) = 0.33 P(c2 = 0.60
25-44 178 10.8 1.00 (ref) 128 13.7 1.00 (ref)
≥ 45-64 214 15.8 1.25 (0.52, 2.98) 162 17.0 1.27 (0.75, 2.14) 0.37
≥ 65 120 26.7 2.05 (0.44, 9.54) 80 10.0 0.90 (0.28, 2.83)
Family status P(c2) = 0.32 P(c2) = 0.33 P(c2) = 0.12 P(c2 = 0.07
Not cohabitating 32 6.6 1.00 (ref) 70 10.2 1.00 (ref)
Married/defacto 480 13.6 2.35 (0.42, 13.2) 300 15.8 1.83 (0.95, 3.55) 0.32
Education P(c2) = 0.99 P(c2) = 0.57 P(c2) = 0.86 P(c2 = 0.99
< HS 304 13.2 1.00 (ref) 147 16.1 1.00 (ref)
HSC 118 12.6 1.09 (0.45, 2.65) 91 14.2 0.99 (0.54, 1.83) 0.80
University 90 12.6 1.37 (0.47, 3.85) 131 13.7 0.98 (0.55, 1.77)
Work status P(c2) = 0.09 P(c2) = 0.11 P(c2) = 0.92 P(c2 = 0.24
Paid job 341 10.7 1.00 (ref) 260 15.3 1.00 (ref)
Pensioner 77 20.0 1.66 (0.41, 6.78) 62 14.3 0.59 (0.17, 2.09) 0.49
Other 88 24.7 2.45 (0.81, 7.44) 48 13.9 1.60 (0.82, 3.10)
Religiosity P(c2 = 0.77 P(c2) = 0.68 P(c2) = 0.38 P(c2 = 0.06
Orthodox 165 14.7 1.00 (ref) 146 11.5 1.00 (ref)
Traditional 310 12.8 0.94 (0.41, 2.16) 101 18.6 2.06 (1.11, 3.81) 0.17
Secular 37 8.9 0.64 (0.12, 3.54) 121 15.0 1.63 (0.88, 3.01)
Palestinian women (N = 449) Israeli women (N = 331)
Age group P(c2) < 0.0001 P(c2) < 0.0001 P(c2) = 0.38 P(c2) = 0.043
25-44 158 20.3 1.00 (ref) 87 13.0 1.00 (ref)
≥ 45-64 190 33.4 2.38 (1.22, 4.62) 159 10.0 0.54 (0.29; 1.00) < 0.0001
≥ 65 101 69.3 11.6 (3.21, 42.0) 85 15.3 1.39 (0.58, 3.35)
Family status P(c2) = 0.028 P(c2) = 0.82 P(c2) = 0.037 P(c2) = 0.014
Not cohabitating 140 38.4 1.00 (ref) 114 8.4 1.00 (ref)
Married/defacto 307 23.7 0.91 (0.41, 2.03) 217 14.3 2.12 (1.16, 3.88) 0.017
Education P(c2) = 0.026 P(c2) = 0.023 P(c2) = 0.11 P(c2) = 0.07
< HS 314 29.0 1.00 (ref) 121 16.4 1.00 (ref)
HSC 93 31.3 1.30 (0.41, 2.74) 79 10.0 0.47 (0.23, 0.96)
University 40 7.2 0.14 (0.03, 0.71) 131 10.3 0.53 (0.28, 1.01) 0.050
Work status P(c2) = 0.78 P(c2) = 0.067 P(c2) = 0.11 P(c2) = 0.10
Paid job 42 31.3 1.00 (ref) 177 11.9 1.00 (ref)
Housewife 393 26.2 0.32 (0.11, 0.96) 57 17.8 1.66 (0.78, 3.52) 0.227
Other
c 11 32.3 0.04 (0.01, 2.33) 97 8.5 0.57 (0.25, 1.31)
Religiosity P(c2) = 0.49 P(c2) = 0.46 P(c2) = 0.46 P(c2) = 0.022
Orthodox 197 28.6 1.00 (ref) 119 10.9 1.00 (ref)
Other 249 24.8 0.79 (0.43, 1.47) 210 13.0 2.11 (1.12, 4.00) 0.29
a AOR = odds ratios adjusted for all covariates in the model
b P = Interaction by ethnicity
c = Palestinian women in “other” comprises of pensioners (n = 1),
volunteers (n = 3) handicapped (n = 4) and unemployed (n = 3)
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Israelis
None of the socio-demographic indicators were signifi-
cantly associated with all-domain insufficient activity
among Palestinian men (Table 3, row %) including after
adjustment for the effect of all the covariates. Among
Israeli men marginal associations were noted for marital
status and religiosity; married men and non-orthodox or
secular men were more inactive than non-married and
orthodox Israelis. We note that education was not asso-
ciated with PA in either group. Among Israeli, however,
the adjusted prevalence of leisure-time physical inactiv-
ity was 50% lower (p < 0.05) for men with a high-school
certificate or university education (data not shown).
Among Palestinian women there was a strong positive
association of age with insufficient activity that was not
evident in Israeli women (significant ethnic interaction).
An association with marital status in Palestinian women
did not persist after adjustment for age, whereas married
Israeli women were significantly more inactive (signifi-
cant ethnic interaction). Among Palestinian women
there was a strong association between working status
and educational level. Thus, after adjusting for the effect
of the covariates, being a Palestinian housewife was sig-
nificantly associated with a lower prevalence of insuffi-
cient activity compared to women in paid jobs, and
women with university degrees were substantially less
likely to be insufficiently active than women with less
than high-school education. Israeli women showed no
significant associations with these variables, and there
was a significant ethnic interactions. Israeli orthodox
women were significantly less inactive than the non-
orthodox, similar to the trend seen for Israeli men, but
not in Palestinian men or women.
In a combined model of Palestinian men and women
(data not shown) there were significant gender dispari-
ties in the associations of all-domain insufficient PA
with age and education (p ≤ 0.05 for the interactions).
The prevalence of insufficient PA among middle-aged
women was twice that of Palestinian men in the corre-
sponding age group, while in the oldest age group it was
almost three-fold that of men. The association between
education and insufficient PA differed strongly at the
highest education level, where university educated
women were less inactive than men (p =0 . 0 2f o rt h e
gender-by-education interaction). Palestinian women in
paid jobs were more likely to be insufficiently active,
whereas for men it was the reverse (p = 0.10 for interac-
tion), most likely reflecting the type of work in which
each gender engaged and the strong contribution of
domestic chores among Palestinian housewives.
After excluding domestic indoor chores and caring
activities from the calculation of insufficient PA (Addi-
tional file 1: Table S3a), the associations between all
covariates and this estimate remained the same among
Palestinian men but substantial changes were noted in
other groups. Palestinian housewives were more likely to
be inactive than Palestinian women in paid job and the
associations with age and education were attenuated. In
the Israeli population the association between insuffi-
cient PA and marital status were enhanced in both gen-
ders; married Israelis were more likely to be inactive
than non-cohabitating and an association with work sta-
tus was evident (P = 0.006). Further, orthodox Israelis
were no longer more active than the non-orthodox or
secular.
Discussion
This study provides important information relevant to
the rapid urbanization of Palestinians in the West Bank,
a process that has been linked to changes in PA pattern
in the non-Western world [2,27]. This research identi-
fied urban Palestinian women as being at the highest
risk of physical inactivity. Accumulation of health-
enhancing EE occurs primarily by domestic indoor
chores and care for children, but these women had the
highest proportion of leisure time inactivity and the low-
est proportion of compliance with the recommended
guidelines either by travel or at leisure. High educational
attainment in Palestinian women was independently
protective against physical inactivity. In contrast to
women, Palestinian men had the highest level of health-
enhancing EE of all groups mainly due to high EE at
work of vigorous-intensity. Their level of compliance
with public health recommendations in each domain
was markedly superior to Palestinian women. We found
no significant differences in levels of insufficient PA
between Palestinian and Israeli men, despite differences
in the pattern of PA. By contrast, there were substantial
differences both in the pattern and levels of insufficient
PA between Palestinian and Israeli women to the detri-
ment of the Palestinians.
The PA pattern of Palestinian men was similar to that
of urban populations in other developing countries,
including China [28,29], Vietnam [30], and Nigeria [31],
where the prevalence of adequate occupational and tra-
vel PA exceeded the prevalence of adequate leisure-time
PA. This, however, was not the case for Palestinian
women; the proportion of Palestinian women who com-
plied with public health recommendations in the travel
domain was low as their compliance in the leisure-time
domain. This, plus the fact that most Palestinian women
do not presently work outside their home, contributed
to a greater gender disparity within the Palestinian
population than those reported in urban populations in
other developing countries. In Ho Chi Min City, Viet-
nam and Tianjin, China, women were more active than
men due to their high level of travel-related PA [29,30].
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Page 9 of 13The low level of leisure-time walking reported by Pales-
tinian women is important given that walking is the
most accessible form of PA. Walking was shown to
reduce PA inequality within population sub-groups [32]
and over time [33]. Indeed, the lack of a significant dif-
ference between Palestinian and Israeli men in adequate
leisure-time PA can be attributed to walking. The rea-
son(s) Palestinian women do not engage in daily walking
f o ra n yp u r p o s em a yb ec u l t u r eb o u n da n ds h o u l db e
further explored.
Is the prevalence of insufficient PA among Palestinians
high?
Caution is needed when comparing different estimates
of PA prevalence because of differences between studies
in questionnaires, scoring protocol and sample scope (i.
e., age range, urban vs. all state). The most appropriate
comparisons might be from international surveys in
which all PA domains were assessed and the prevalence
criteria were based on public health guidelines [21-23].
In the World Health survey of 51 mainly developing
countries, the average estimates of physical inactivity
(that corresponds with our definition of insufficient PA)
for subjects aged 18-69 were 15% for men and 20% for
women. In three Muslim countries, the United Arab
Emirates (UAE), Tunisia and Pakistan, the rates of phy-
sical inactivity among men were 39.5%, 11.5% and
13.5%, respectively (compared to 12.8% for Palestinian
men), whilst among women they were 59%, 18.9% and
27.6%, respectively (vs 26.0% in Palestinian women). The
UAE sample was mostly urban (89%) and therefore
more comparable to our study. In another international
PA survey, 42.8% of men and 37.3% of women from
Saudi Arabia were classified as inactive [11]. These com-
parisons suggest that urban Palestinians from east Jeru-
salem, in particular men, are more active than other
Arab urban populations, but as active as African popula-
tions or the global population.
In developed countries, leisure time is generally
assumed to provide the best representation of popula-
tion variations in PA and therefore most surveys only
assess this domain [34]. Thus, to enable a comparison
to previous studies we also considered inactivity at lei-
sure-time only. In the Palestinian population, 42% and
54% of men and women did not engage in any leisure-
time PA, and 79% and 83% of men and women, respec-
tively, were not adequately active at leisure (Figure 2).
These rates were close to those reported for Israeli
Arabs, where 72% and 84% of men and women, respec-
tively, did not engage in adequate leisure-time PA [35].
Studies of immigrants to developed countries also high-
lighted the high prevalence of leisure time inactivity
among Arab populations. In Australia, immigrants from
t h eM i d d l eE a s tw e r e2 . 6t i m e sm o r el i k e l yn o tt o
engage in any exercise, including walking, compared to
Australian-born men and women [36]. In the United
States, in one of the largest Middle Eastern Arab com-
munities, the majority of participants (~80%) were clas-
sified as not engaging in any regular PA [37]. The
authors stated that a greater proportion of inactivity was
reported among women but gender specific estimates
were not provided [37]. This may indicate that, in gen-
eral, large proportions of Arab populations do not
engage in leisure-time PA, but as observed here, there
m a yb es o m ec o m p e n s a t i o nb yi n c r e a s e da c t i v i t yi n
other domains.
Correlates of insufficient PA and ethnic differences
Reviews of the Correlates and correlates of PA in popu-
lations are consistent in showing disparity by gender
(men are more active than women), age (older people
are less active than younger) and by socio-economic
indicators (people of high SES are more active) [14],
particularly evident for education [15]. Yet many of
these associations were largely confined to the leisure
time domain [15]. In this respect our study adds to a
better understanding of PA influences considering all
domains of PA. We found that the gender and age rela-
tionships with insufficient PA differed by ethnicity.
Among Palestinian the linear association with age and
the gender disparity were consistent with the evidence
from the above systematic reviews. Among Israelis, how-
ever, women reported higher levels of leisure time PA,
whereas the systematic evidence [14] indicates that men
were more active at leisure than women. Additionally,
there were no differences in the prevalence of all-
domain insufficient PA among Israeli men and women,
also after the exclusion of indoor domestic chores and
caring for children. One possible explanation may be
the nature of CAPS questionnaire which was developed
specifically for women [9], and therefore prompt leisure-
time activities that are more common among women,
(e.g. dance, calisthenics) as well as household chores
common to women such as caring, and possibly
neglected leisure-time activities and chores that are
more common to men. By contrast the systematic evi-
dence that showed a gender difference in leisure-time
activities was based on surveillance measures of a gen-
eric question on participation in moderate and vigorous
intensity activities with no prompting. As men report
more vigorous-intensity activity than women they score
higher on these measures.
We found no association with education among men,
which can be explained by the comprehensive PA mea-
sure. Support for this is found in studies from the Uni-
ted States and Australia in which inclusion of
occupational and household activities eliminated SES
differentials in PA among men but not among women
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Page 10 of 13[12,13]. Further, in some Asia-Pacific countries (i.e.,
Malaysia, Philippines and Nauru), education was not
associated with any domains of PA, including leisure
[11]. In our study, however, education mitigated the eth-
nic disparity in insufficient PA among women, but only
for those with tertiary education, whereas at the lower
levels of education ethnic disparity persisted. This is in
line with several studies from the United States that
found that SES indicators could not fully explain ethnic/
racial disparity in leisure time physical inactivity [38-41].
This highlights the possible role of other factors, such as
social, cultural or environmental, in explaining the dis-
parities in PA between Palestinian and Israeli women,
emphasized also by the striking disparity between Pales-
tinian women and men.
Previous PA surveys of the Israeli population found
that secular Israeli Arabs and Jews reported greater par-
ticipation in leisure-time PA compared to religious or
traditional people. The association appeared to be stron-
ger among Arabs (adjusted OR = 1.5) than among Jews
(adjusted OR = 1.16) [35]. This is partly corroborated
here in a combined multivariable model of all men (data
not shown) where for leisure-time PA secular men were
more likely to be adequately active than the orthodox
(adjusted OR = 1.5, 95% CI: 1.14-2.81), evident both in
Israelis (adjusted OR = 1.8, 95% CI: 1.0-2.7) and Palesti-
nians (adjusted OR = 1.5, 95% CI: 0.5-4.9) and for lei-
sure-time inactivity particularly in women. We found,
however, that when all domains of PA were assessed,
secular and traditional Jews were more likely to be
insufficiently active than orthodox Jews, who had the
lowest proportion of insufficiently active individuals.
This unexpected finding was mainly attributed to the
high proportion (51%, data not shown) of orthodox/
ultraorthodox Jews who achieved adequate PA by the
travel domain alone. The low car ownership of the
orthodox, as well as not traveling at all on the Sabbath,
are possible explanations for the added walking among
the orthodox Jews.
Public health recommendations on the benefits of PA
and CHD are derived from longitudinal studies that pri-
marily measured leisure-time types of PA, with only few
studies assessing occupational and transport-related PA
[24]. Extrapolating the recommendation to the house-
hold domain is therefore without empirical support and
is problematic as it may overestimate PA levels. This
has been acknowledged also in multidomain interna-
tional studies [23]. Further, the exclusion of domestic
activities changed the pattern of association between PA
and some correlates. Among Palestinian women house-
wives were no longer more active than women in paid
jobs and the direction of the association was similar to
that reported by Israeli women and consistent with find-
ings of systematic reviews. Excluding domestic chores
also reversed differentials in insufficient activity by reli-
giosity, as noted above, among Israeli men and women
and enhanced the differential by marital status in Israeli
men and women and modestly among Palestinian men.
Our finding support a detrimental effect of marriage on
an active lifestyle which was also confirmed in the most
updated systematic review [14].
Limitations
Although a strength of this study is the assessment of
PA using a questionnaire designed for ethnically and
culturally diverse populations (i.e., item-based, compre-
hensive) [42], the limitation of self-reported measures in
term of accuracy are well known. The Cross-Cultural
Activity Participation questionnaire (i.e., the measure
used in the MESA study), was developed for minority
women in the United States [9], and its validity was
only tested in a small sample of postmenopausal women
[43]. In our study the highest correlation with MVPA
MET-minutes and hand grip strength was reported
among Palestinian women. It may not have the same
validity for men or for Israeli women. The inclusion of a
wide range of moderate-intensity activities may increase
measurement error. It has been shown that recall is bet-
ter for vigorous intensity activity [44,45], as was
observed here between hand grip and vigorous MET-
minutes. Additionally, measures that attempt to assess
PA in all domains may suffer from over reporting [46].
Thus, we cannot exclude the possibility that differential
measurement errors existed between genders and ethnic
groups. Further, while the sample had sufficient power
to detect significant differences in insufficient PA
between Palestinian and Israeli men and women, the
study was underpowered to detect small differences in
this estimate between small sub-groups, such as by mar-
ital status and education among Israeli men and women,
respectively, and by employment status in Palestinian
men. Finally, our response rates, particular among Israe-
lis were not high. Post stratification weighting by gender
and age cannot correct for other characteristics that are
associated with PA, and therefore our estimate may be
subject to non-response bias. For example, in compari-
son to the population we found that our sample over-
represented Israeli women with a university education
and under-represented those employed among Palesti-
nians and Israelis of both genders.
Conclusions
This study identified urban Palestinian women, particu-
larly middle-aged or older and with low educational
attainment, to be at the highest risk of physical inactiv-
ity. Given the accessibility of walking, increasing daily
walking for any purpose is likely to reduce their levels
of physical inactivity and improve their health status.
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Page 11 of 13Socio-economic indicators only partially explained the
ethnic disparity. Thus to guide public health interven-
tions it will be essential to understand the environmen-
tal, social, and personal barriers to participation. A
randomized controlled trial among obese Arab women
in Israel that demonstrated a culturally-sensitive lifestyle
intervention to be effective in improving PA levels and
favorably affect the metabolic syndrome [47] could serve
as a model in this regard.
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Additional file 1: Supplemental Materials include Table 2a, Figure
2a and Table 3a. Table 2a. Reported mean and median minutes per
week in moderate and vigorous intensity by domain and questionnaire
item for each population group. Figure 2a. Gender-specific and ethnic
estimates (%, weighted) of domain-specific adequate physical activity
(PA), leisure-time inactivity and all-domain insufficient PA with all
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demographic correlates of all-domain insufficient PA with exclusion of
domestic chores and caring.
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